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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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Art Unit: 2857 

DETAILED ACTION 
Claim Rejections - 35 USC §102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent 
or (2) a patent granted on an application for patent by another filed in the United States 
before the invention by the applicant for patent, except that an international application 
filed under the treaty defined in section 351 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21 (2) of such treaty in the 
English language. 

2. Claims 1, 2, and 6-9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nozoe et al. (United States Patent: US 6777,677 B2). 

As to claims 1,2 6,7 1 and 9, Nozoe et al. discloses a method of defect root 
cause analysis (col. 4, lines 12-34) comprising following steps: providing a sample with a 
plurality of defects (col. 4, lines 35-47); performing a voltage contrast to identify 
locations of the defects (col. 4, lines 59-62); cutting the sample with a focus ion beam 
(FIB) to expose a cross-section of the sample (col. 9, line 67-col. 10, line 2); utilizing 
auger electrons to perform a chemical state analysis of the cross-section of the sample 
(col. 10, lines 3 and 4); performing a mapping analysis according to a result of the 
chemical state analysis and judging a root cause of the defect generation according 
to a result of the mapping analysis (col. 10, lines 5-33, and col. 12, lines 31-51). 

* 

As to claim 8, Nozoe et al. discloses that the method utilizes an auger electron 
spectroscopy (AES) to perform a chemical state analysis of the cross-section of the 
sample (col. 10, line 4). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be negatived by the manner 
in which the invention was made. 

4. Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nozoe et al. (United States Patent: US 6,777,677 B2), in view of Moore et al. (United 
States Patent: US 6,777,674 B2). 

Nozoe et al. discloses the use of auger analysis for detecting defects in a 
semiconductor wafer as address above. 

Nozoe et at. does not specifically disclose that the auger analysis is performed in 
when the defects are not single phase particles. 

Moore et al. however discloses that Auger analysis can be employed to provide 
phase information on chemical bonding of elements. This implies that the particles are 
not single-phase particles, since the analysis is needed to determine the phase 
information. Moore et al. further teaches that this analysis is advantageous for small 
diameter particles with respect to surface sample analysis (col. 2, lines 46-59). 

It therefore would have been obvious to one of ordinary skill in the art at the time 
of invention to use Auger analysis, as disclosed by Nozoe et al., for non-single phase 
defects, as taught by Moore et al., to advantageously determine chemical bonding 
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information related to small particle defects on the surface of the wafer, in order to 
more accurately determine the effect that a small particle has on the relationship of 
the bonding of wafer surface elements, thereby facilitating removal of the particle 
without damaging the wafer. 

> 

Nozoe et al. does not specifically disclose that an energy dispersive 
spectrometer (EDS) is utilized when the defects are thick particles. 

Moore et al. however discloses'an interchangeability between Auger and EDS 
techniques (col. 3, lines 23-43), and further teaches that EDS is beneficial for application 
with respect to relatively heavier particles than those for which Auger analysis would 
be beneficially (col. 2, lines 65-67). 

It therefore would have been obvious to one of ordinary skill in the art at the time 
of invention to employ EDS techniques in place of Auger techniques, for thick particles, 
in order to facilitate the removal of a heavier particle, without risking background 
contamination that are common in Auger techniques, as taught by Moore et al. (col. 3, 
lines 1-16). 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

United States Patent Application Publication 

US 2005/0012521 Al to Kolachina et al., teaches a method of FIB endpoint 
detection using charge pulse detection electronics. 
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United States Patents 

* 

US 6,855,568 B2 to Weiner et aL, teaches a method for monitoring self-aligned 
contact arrays using voltage contrast. 

US 6,777,676 B2 to Wang et aL, teaches a method for non-destructive root cause 
analysis. 

US 6,664,797 B1 to Wollesen, teaches a method for profiling semiconductor 
device junctions using voltage contrast SEM. 

US 6,519,542 B1 to Giannuzzi et aL, teaches a method for testing an unknown 
sample using a detection limit. 

US 6,238,940 Bl to Steffan et aL, teaches a method for analyzing defects with a 
discussion of FIB, Auger, and EDS techniques. 

6,084,679 to Steffan et aL, teaches a method for semiconductor defect capture 
and analysis using universal alignment marks. 

5,383,018 to Sadjadi, teaches a method for calibration of patterned wafer 
scanners. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Gutierrez whose telephone number is (571) 
272-2215. The examiner can normally be reached on Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marc Hoff can be reached on (571 ) 272-221 6. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from .either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
. have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 



Anthony Gutierrez 
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